As one of the cytoskeletal structures, actin-containing microfilaments are, at least in part, responsible for a variety of cellular activities such as cell shape change, cytokinesis, cell motility, cell to cell interaction and attachment to the substratum (3, 7, 11, 29) . Since actin has been shown to be enriched in the neuronal dendrites and post synaptic densities in brain tissue (18) , it seems to play an important role in the formation of the synapse and its maintenance.
Recent biochemical studies have shown that actin filaments are organized into three dimentional structures and that the assembly state of actin is regulated by a variety of proteins collectivelly called "actin binding proteins" (25, 28) . In brain tissue, however, the organization of actin is not yet so clearly understood, despite the brains' substantially large content of actin and actin binding proteins. These include fodrin (6, 14) , capping protein (10), gelsolin (31), a-actinin (4), 88 k-actin complex (19) , MAP 2 (8), and tau (12) , as well as the low molecular weight actin binding proteins cofilin (21) , destrin (22) and brain profilin (20) .
In a previous study, we reported on the purification and partial characterization of a new actin binding and bundling protein from porcine brain having a molecular weight of 53,000 (16) . Following this work, Palmer et al. reported on a protein having a molecular weight of 55,000 from three-dimentional actin-based gels obtained upon incubation of the cytoplasmic extract of young rat brain (24, 26) . YamashiroMatsumura and Matsumura have also reported on the purification of an F-actin binding protein of this size from Hela cells (32, 33) . In order to find out what contributions of these proteins to cellular functions are, it is important to determine similarities and dissimilarities between these proteins as well as to compare their localization.
In this paper, we report on the further characterization of porcine brain 53 K protein on the immunological comparison with the rat brain 55 K protein, using antibodies raised against porcine brain 53 K protein and on the distribution of the protein in cultured cells. the purification of a protein from rat brains with a molecular weight of 55,000, which had an actin binding activity resembling that of the porcine brain 53 K protein. They called the protein GP-55 because of its localization in the Golgi apparatus (26) . To elucidate the relationship between these proteins, the immunological reactivity of the GP-55 to the antibody against the 53 K protein was studied. Fig. 6 shows that rat brain extract contained a protein band which reacted with the anti-53 K protein antibody and this protein was enriched in the gelation product (see MATERIALS AND METHODS). To characterize the relationship further, two -dimentional electrophoretic analysis was performed. Fig. 7 shows that the rat brain gelation product contained a couple of polypeptides which have similar molecular weights as but slightly less basic isoelectric points than porcine brain 53 K protein.
MATERIALS AND METHODS

Purification
This region of the gel was transferred to a sheet of NC paper and its immunoreactivity was checked by immunoblotting. Fig. 8 clearly shows that the immunologically reactive polypeptides in the gelation product have slightly lower molecular weights (3), and a mixture of these two (2). After two dimentional electrophoresis was performed as described in Fig. 6 , the appropriate region of the gels was cut off, transferred, and immunoblotted. and more basic isoelectric points than porcine brain 53 K protein.
Immunocytochemical studies using the antibody were performed to determine the localization of this protein within HeLa and BS-C-1 cells. An immunoblotting study demonstrated the presence of a single reactive band in these cell extracts having a molecular weight of 53 K (Fig. 9 ). Fig. 10 shows the granular distribution of this protein within HeLa (A) and BS-C-1 cells (B). Fluorescence was observed throughout the cells in the form of small granular particles and in some regions, these granules seemed to be gathered together to form much larger aggregates. As shown in Fig. 10 D and E, the position of the Golgi apparatus as determined by staining with rho-WGA (E) was compared to that seen by the staining with the anti-53 K protein antibody (D). Comparison of these pictures show that the granules containing the 53 K protein are distributed throughout the cell as well as over the Golgi apparatus. The distribution of the 53 K protein was compared with that of actin filaments within the cell in Fig. 11 . Co-localization of actin filaments and the 53 K protein was not observed in either cell type. In fact, the 53 K protein positive granules seemed to be excluded from the regions where prominent actin filament bundles were observed. tibody against the 53 K protein from porcine brain shows that these proteins might be homologous, although their molecular weights and isoelectric points differ slightly. The reported localization of the rat brain 55 kDa protein to the Golgi apparatus is not consistent with the granular intracellular pattern of localization for the 53 K protein seen here throughout the cell. The granular distrubution of this protein within the cell is very unique compared with other actin binding proteins such as fodrin, a-actinin, filamin, and tropomyosin (25, 28) . Exclusion of the granules containing the 53 K protein from the actin filament bundle region does not mean that there is no association of the granules with actin filament since single actin filament is barely visible with this fluorescent microscopic method. The characteritics of the 53 K protein binding to actin filaments and its localization in granulous structures suggests that it has a role in the transport of granules within the cell along the microfilamentous system, although further biochemical and immunological studies are clearly needed to see determine the function of the 53 K protein within the cell.
